Recently the author found that these compounds gave well-defined waves by the a.c. polarographic method4). The polarographic reduction of thiamine was suggested by Asahi5),6) to occur the thiazol and also pyrimidine rings:
the oxidation of dihydrothiamine was also studied7).
In this work thiamine and related compounds were studied by the oscillographic square-wave polarography1),2), 3) , The pH-dependence of the ES and is values of these waves were similar to that of the Cathodic waves. Its is-pH curve showed a maximum at pH 4-5, and its ES-value was almost the same as that of W1 over all pH ranges studied, but the height of W5 was much higher than that of W1. 
I-3 . Effect of Temperature
Temperature coefficients of the peak heights of W4 and W5 were almost zero as shown in Table I . This suggests that W5 is not a tensammetric wave, because the tensammetric wave is usually affected by the temperature change. Their Es-values were also independent of temperature.
I-I. Effect of the Turning Point of DC Applied Voltage upon Wave W5
If W5 is due to an electrode reaction of the reduction product of B1, it should diminish in height when the prior cathodic process is restricted by means of the change of the turning point of DC applied voltage. The relationship between the values of turning point and the height of W5 is shown in Fig. 5 -a. When the turning point was more positive than -1.35 V vs SCE, no anodic wave was observed. Then W5 appeared rather suddenly when the turning point approached the peak potential of W4 (-1.45 V), and remained constant while the turning point was -1.60 --1.70 V, and finally began to decrease gradually with further negative shift of the turning point. This result clearly indicated that W5 is due to a particular electrode reaction, possibly re-oxidation, of a reduction product of B1. (The cathodic wave, indicated by an arrow, is due to the residual amounts of the reduction product of II in previous sweeping process, as described in the section V.)
W9 which showed peak potential values and behavior similar to those of W5, but n-anct i-forms also gave wave W8 similar to W5 in a cathodic process. n-and also i-Forms are very unstable in aqueous solution and decompose through 3-acetyl-3-mercapto-l-propanol (RSH) to p-form7). The hoard wave W7 in Figs. 8, 9 and 10 are estimated to be the oxidation wave of this RSH. Thus when an aqueous solution of n-or i-DHT was left at T he nature of this wave was thought to be the oxidation of a dihydrothiazol ring which was produced in a prior cathodic process. Therefore, the oxidation potential of a dihydrothiazol-thiazol system is 0.4 --0.5 V vs SCE and its reduction potential is ca. -1 .3 V vs SCE in weakly acidic buffer solution.
In relation to the behavior of thiamine, dihydrothiamines were also studied.
According to experiments on other B1-derivatives, the oxidation wave appeared with B1 and O-esterified B1, while not with S-esterified B1. This difference could be applied to the separate determination of B1 and O-esterified B1 from S-esterified B1, and to the pursuit of the S-acyl rearrangement reaction of S-esterified B1. These experimental techniques were much simpler and more rapid than the conventional luorometric method.
The significance of a new oxidation wave of B1 in enzymatic reactions is not clear at this time, but it is interesting that the C2-position of the thiazol ring in B1 shows the reactivity in polarography and also in biological catalytic reactions as was recently proposed9).
